A side wall effect on the convective motion is studied to explain temporal behaviors of the Benard cell pattern in case of small aspect ratio. Though the slip boundary condition is adopted, it is shown that an interplay between successively bifurcating modes can cause the observed phenomena.
Investigating the cellular pattern displayed by the convective motions of the fluid in vertical cylinders, Stork and Muller 0 reported that the existence of the side wall have an influence on the pattern formation in the case of the aspect ratio, the ratio of the box diameter to the depth, less than about 5. In the case of the aspect ratio '"'-5.2, for example, the concentric roll pattern proved to be no longer stable even in the cylinder and the parallel roll appears at least near the critical state. They observed on the other hand that in most cases with the aspect ratio ;Sl.6 a single roll, which is not concentric, appeared but it usually divided into two parts if the heating was continued slightly above the critical temperature difference. As was stated in their paper, the cause of this phenomenon may be ascribed to the existence of other bifurcating points nearly degenerate to the critical Rayleigh number, whose existence have been predicted by Charlson and Sani. 2 l The purpose of this letter is to show that the phenomenon observed by Stork and Muller can be interpreted as the interplay between the successively bifurcating modes.
For simplicity, we confine ourselves to a rectangular box case and employ the stress free boundary condition not only at the top and the bottom but at the side wall. We will seek perturbationally the solution of the Boussinesq equation 
IJ=17 Xu, u= (u, v 
where un and Ut are the normal component and the tangential component to the side wall respectively and 8 /8n is the derivative operator in the normal direction.
Linearizing Eqs.
(1) and making the stability analysis about the motionless state, we obtain the stability diagrams. One of examples is shown in Fig. 1 + 4 0' ,2 +}cos 2nx sm nz. 
We can know the bifurcation scheme of the system by investigating the stationary solutions of Eq. (3) and their stabilities. 
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Vol. 64, No. 5 then one of two rolls shrinks and the other grows for Ra<Ra 3 , and finally, the single roll pattern comes out again. This process is similar to that of the pattern evolution observed by Stork and Muller. However since in our model the coefficient C BA is greater than unity for any Prandtl number the third mode branch cannot merge into the single roll mode branch as shown in Fig. 2 (a) , which prevents the double roll pattern mode from being absolutely stable. The bifurcation scheme in Fig. 2 (a) , therefore, seems unsatisfactory to explain completely the pattern evolution observed by Stork and Muller. As the coefficients CAB and C BA depend largely upon the geometry and the boundary condition, we may expect to obtain the bifurcation scheme where the third mode branch merge into the single roll mode branch or other bifurcation schemes which are satisfactory to explain the experiment, when we employ the cylindrical box instead of the rectangular box and the rigid boundary condition.
Details of this short note and the investigation of the side wall effect under different boundary conditions will be published elsewhere.
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